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Method of Carrying Out Exothermic Catalytic Gas Reactions 



^X'c, ME-:-Ar:(;ESEM.scHAiT Ajtien- 
ixschaf:, o: 14, Remenveg, Frank- 
:-jr:-T.-th^-Main, i.jern:any, a b:: dv^ c.v'p:):a:e 
v:cj:,i=;cd iind'^r 'ne La\v-s c: Gcrrrcny. :ind 

t::. ;koklenl-as Ar/riENC-irsELLSoiAPT, c: 
■-Inltcmjr S:rass:. Dorsien, Gcrn^anv, a 
*o2v cr^rpL>ra:e drcani^ed under ih- I,a\v^ 

•t t,i^;rr::any. do ;i.'reby declare the i:iv"n::oa 
::t v.-ich pr<,y that a patent :ri:;y be 
^:a:i:.-jd lo us, ar:d rnerhod bv whid/i: is 
:o p^Tforn^ed, to parucularly de-jrib^d 
:r. ^:.r.d by :he fo/r.w.ng s:aiement: — 

r-i n:vcn.non relates lo a method of con- 
ver::n[^ rarbo:: nio::c>Jdt; .e a gas coniairdn^ 
xz' carh:.:^ dioxide and hydrogen bv 
:ca.i: a with steax in riie presence of "a con- 
vL^r.iiv" jatiilyst. 

In ex.rdncnrnc caraAiic gas reaciions, such 
Vio convers:':!" i-; cLrbon ni^n^ixidt:, 
;::c:h^ne syntii^E::- or -hvdrc^criJiiDn 
r v^r: :-areMs, ^ne gas :c be iroai^d is 
Ljn.:^::y prchea:c2 ro :hc rcacnrn :enir^ra- 
:.:rL :nd t-tuzz through a r^acior jr. wh:c;i 
trr g,is :s contacted with a caialy;L In 
^rdt: tc prevent any de*j-.ntenta] :nc:\*2se :n 
:.n;;:era:urc ^::.:rn c-j.urring at the .-atalvst, 
sjrpitjv reaction hea: is conducted awav from 
the ::'actor,. either by indirect cooling 'of Lhe 
c;.tlv::, or of the gav^cus r^ardon mixtiu-e, 
or hv direct Cvohn-g by dividing the ca^alvst 
into layers or ;:cr;es and introducing between 
u-r i a vers or zones a Cx)<i\.T\^ gas, for ex- 
ample a gas pardcipating in th^\'-eac::on, or 
ever. u-a:cr vapou-. or by ?praving water 
bjtvc.-n thj^?e layers or 2cn£fi/ The'gaseous 
rc:io:i:'n n^ixrore ftcwing into the reactor is 
oeatL^c t^ reaction temperature for exa:nr)le 
by n:^ans of eioctrx heat_:ng, or bv indirect 
ev:hange with t::e participants in the 
r:i:;.vn or ^arts therecf leaving th^ reactrr. 

A.-j--rc;n: t" the pre;-ent invention 'here 15 
proviien a ntothod of converting carbon 
r:on?x:ae :n a gas containing ihc^ sante t■^- 
ca-b m dioxide and hvdrogen by reaction with 
I'^'r.c^ 4c, 6Jh 



^tecm m th- pre??n:e of a ccnv-rsicr: catalyst, 
wo:rein the exoinerniic conversion reaction is 
maintami^d at substantially the desired tem- 
perature of o^^tween 300 and 4l)0' C. by 
dn^ect indirect hea* -exchange with a 

rimuitanecuKy occurring end-. thL:nnic re- 
action comprising th- catalytic cracking or 
cyclicaticn of J:vdrocarrons. ' 

Hydrocarbons which may be evaporated or 
■cracked in iFl^ siniultaneDusly occurring endo- 
Thermic reacto:.n include paraffins, napnthenes 
or mixtures thereof, The addition of hydro- 
car;?cni can be elTected in various ways. Fc-r 
exam.ple, thev can evaporated ^into a 
current cf th:^ gajeous reaction mixt'ore to 
be converted and the mixmir^ i>f gases and 
vapours is torn heated to the zeacmon tent- 
peratu'c of 'he excthennio conversion r?- 
:!Ction, If the oar^tm monoxide-containir 
gasecus mixtuoo contains hvdrogen, the hvdro- 
carh.T.;> added may contain, olefmes, alcoh^^h, 
poenols, sulpour- and nitroger.-ccntTxrunds 
wmcl: are cc^nipleteiy or partlv hvdr..^[)ena-cd 
during the reaction with gaseT containri^ 
hydrogen, whi^reby saturated hvdrcc;irbon>! 
water, hydrogen sulphide and ammonia are 
prcduced. In the uppermost catalvst laver 
hydrogmatable compounds are hvdrouenated, 
the heat produced thereby being' utilized :(t 
raising the temperature of the caialvst for tho 
ex: thermic conversion reaction, In rms cce 
a cataly- is u:;ed which is a catalyst for both 
tne cxothennic conversion reaction of the 
oarbcn monoxide and ti^e exochemnic hydro - 
genation reacticn of the hydrocarbons,^ and 
whjcb certains nickel, cobalt, iron, m.olvb- 
denum, tungsten or a nnxrjre o*^ 'wo \-r 
more tj^re:^f. The quantity of heat pro- 
duced durin? the hydrogenation ca- be 
re^^^ulated either bv the quantirc of hvd'vi-- 
carbonv cjdded per Xm". reach on " ra:^. 
^' rroporrion of hvdrojenat- 

ab.e^ ccm.pcunds in the hvdrocarbons 
or ov a combination of CDth measures, 
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a -.i^- ' ^■'^ 

C., ---ver;:.- jarfv-:^ n: : :-.::-::a; 
c--i s::jan: :nto carbo" aiOAiao a:: J r^y.-ri-^i^'n 
rrcaaaes n:uah '^a: /.^b ^^v:: ; 

caialvc bvers 2zz s:r:i:£^'v h-itcc. Hyj-- 
c^b^n^. cs-^ciabv para:^:: ::yd:o:a:?:->. may 
nr^- adied ' ana c-nip'eicb- ^ or ^ partly 
-raakad iniv^ sniabcr aj:ul--a wacr/in- :a^: 
IS :o-:an:^d a:- d coa^^qaor: iv :.:.e 
ja:ah-t aa-lcd, If tai? h^a: aoa^a-:r:iaa 
is -iL>t ?aiir:ient lo :1 :h: cataly^: :o :aa 
desirvd :en.p-a:are, farihtr hvdroaara:n; ar^ 
either inrroductd :::e forn; v.p .ur ar 
y^ravad liquid fon::. a::-r the firs: c ona 
of *bc fDbawin- carsbs: iaycr?. la- t^:::- 
p-:ararc o: tiie raaracn m.x'aai'.* :s acn- 
lidcrabb' reduced thr-u-:: :ae avjr::ra::'T: 
cf :ha 'furbi-r hydrc:arb:n^ toaatliar wi:n 
ta- siraaitanaaus craaV.ng and -:am::r:z:jt: 
vf tJij ::>arag:n hvaroaarb^^ns as \vel: as th: 
ca-hvdr:genat:on 'of nap-ath-ne?. 

During the corvcrs:-:n, a cuantiry c-f hear 
amounbnE^ lo abaui 4: 0 kcab par Nriva 5;f 
carbon monoxide aanvor^i'd into car.Tnn ci- 
oxide is produced, which, for cxamt^v, 
the case o: the tTXwr. on version af wa::r 
?as ccntainin- 40% aarnon^nionoNide and 
\h2 usual quantiry cf siearn, leads to an 
in create in temperature rf the reac::an iii:x- 
luro bv aD.ut 15'r^ C If "h^ temp jrati.r ; 
of tha'c:a:alvvt :s abaat 3 50' C, the inax - 
iirani tern t>='rai lire wid then rise to abaut 
5C0'- C ^ 

To cbiain an e\ten^!v<: carb; n n:no\ic: 
conversion with tne jmai^eit pas>:b:e addi- 
tion cf steam it :^ nccei^^ary, for r^a^ons ft 
cc;:i::-%rtun:, to tL-nninaie the carV>n men- 
oxade conversion at th icwer. p.-^ss:ble tem- 
perau:re ^3S0 ic 4C>^0 Cb Therel.^re, ihe 
ccnversion of carban manoxide with st:ari 
in knawD prccesrcs is usually carried out in 
two cr even three ^tases, tltc gjs bein^ 
ccolcd to about 380' C. after the first staaca 
Ti:e coaling is generaby ciTected by indirc- t 
he:it exchange or dirertly by injectinc; water 
between the" individual f.tagcs. This n^.eth.od 
of heat exchange requtres additional exp'nd.- 
lure for conduits, and the inlection c: water 
is frequently open to the ob'ection that the 
ca:alv:t beaontes encrusted with sciids dis- 
solved in the water and :ts activity is therc- 
bv iniDaircd. To avo.d th:s lass of activity 
of the cataiys: and furthenntore to sintpJuy 
the a:^pararus bv using ^n^aher apparatus r 
the exchange of heat between the react: :n 
products and substan.es entering _ the pro- 
cess, i:vdro carbons, fo' exantpie light ga^;- 
bne or'diesel oil or liquid t3r fractions, are 
inrrcdaced between th: catalvst layers Th s 
resuhs m a gentle c-vi:ng o: the .a:a;y^t 



v^uch ^in adiu^tea by n:ea^ur.na t'lC 
cnartities hydracarbans acuiahy ^ nur,- 
duced. i^o tnat toe ci:ab-st ;^ :n:untautea a: 
cxacby ^ne temperature wn:ca :5 ntost 
:a^'^arabii? for the ccnvers:cn rcact:on. ^ :ae 
,V :];^ caudvs- oilect^'d a-v .?v..p.;rs- 
■■<^r^'o: the hvaroc-bcns ara or ov t::e 
-a.^k-- or dehvd:cz.nz::cn o: :hcnt. :n: 
extent tf wnicn is dependent ap.a to- wcrK- 
izz t;ntoera:ure ana toe character vt tae 
hvdrocarbans intr.au.ed. Ilvti'.uuro 
introdated m a relatively pare state crier 
tae aavantacL' that caralv^t;, whi.lt a-e s^-na;-- 
bve to rcisminc. t g. oata.yo.- ccauaaurg 
iron oxide and ciuoxiun: (^xlde ntav oe 
c^^ea It i;. howe\'er, li;:ewi^e possible tu 
c:rS.jv hvdr:caro.^ns whuh hav^r not b-en 
rre^r>arihea and which contain, fnr example 
sulnhur c.;mpaunds and resinous ccn^tiinenis 
In'thi^ C3:e. catalysts wn:ch are insens.uve 
t,: n^tisoninc, such as sulphur-resistant 
^ata;v>ts i,[ tno cobalt-molybdentan tvyv, are 
u-ed Alternatively, wren tne cataly^t^ a:.- 
arranged in laver?,' h vd'ocarhvan^., which^hive 
bi'rn -rev'oLJsb pariried. nuy ^e uitro- 
daced :n the upper si^ae or zone for wh;c:. 
i;i:ch 2n in--;:nsit:ve catalyst ernpiove^. 
whereas for the other hyers or zones wlncit 
3-e no Knser endangered, an iron oxide- 
chrcmd^um (ixide cataly-st may be c-m.plnvca, 

Bv a cracking o' the addit.cnal bydrc^ 
carb'ns introduced into the catalyst, the 
calorific valve o: ihe final gas can also be 
inflaer:ed m the desired manner. For ex- 
amnle. if a aas wath a high calortnc vilue 
i^ r-auircd and the initial gas ha^ too :ow 
: cjlcrihc vclue, the treatmem and_ espec:;.]];.; 
the cracking of the hydrocarl-x^as introdticea 
iv conducted that lar^e quantities of case.ms 
hvdrocaib.ms are formed wh'ch result m a 
corrcsnond'n:: increase in cih-rlhc value. 
Thi^ manner" if warking olters the advantage 
that a sub:e\^ucnt separation o: ccnden^bl: 
hvdrocar>:ma^ is not necessary as in the case 
of the kn-nsm carburation rr^-vesse.^. On the 
othtT hand, hcwever, the present mcthca als ^ 
'uah:s it possible to work in kn'.:\sn manner 
witi: crackini: of the added hydrocarbcns im-^ 
Ix^th ga^eou^ and liquid products. Also bv 
contr.^lhng the cracking, the memod mav tv: 
carr.ed out w-ithout any or with only a^s.:ght 
increase in th^ calori ho value cf final ga^, 
and the hvdr^xarlvin? introduced may N: 
separated out by oondensaticn after pa^.sng 
thr..L]:n the reactor 

1: " s furthemtore possible to com.ome^ w:ta 
the r:aalation cf temperature bv the^ mtro- 
auctton of hvdrocarbons into the catab^t cr 
vralvsts, a relincment of the-e hvdrccarbrns. 
If tite hvdrc.arbcns are introduced :n 
lelativeiv l^rce quantities and tine converston 
is carried om at^ low temperature, a ref ring 
of -he hydrocarbons then prevails over try: 
crackinc. 

Tbe present method can be carT;ed oat 
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:\.r::\a\ o: - :.TJT.i:n) ,--p:\-:.: pre:^:.j:j 

:jrira:ir!'- ■:. c. :::'::::Li::o:;. ;( ::o;::jr ■: r ;r. 
i^-z::.:-: rv.ic:;(n j::::Ti?c^r^. 

^ nva: ^\.:i:i::2:r :.ha: the rc-lo:n::i:::.):; 
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counter- ^rren: thr' 
ca'a.y.-i ^ra_c*s o: z::".es. w:.:;!: ,xa 



Vv'hjre 'Ij cx;^::;::mij ^nJ er^ni: 
ac::o::s 'aK: pla:c ^.::: jl:ar ecusiv 
-::r:::r:;: -^M'a-^e! car;: :::.^r a::r. 
■^A char a- a^:ur'::: ::^j:-as 
20 air: :h\v ^0- c 

i'rargal :i: ^ycri. 

Fn-:r::;r:.T-- ::h^ :eao:i' r: aar 

: rricd oat us::;c a::::^ranr oa:aA;:s hju?^:a 
25 •-• a;t''-:-r c:r::ra:-:i:cr ts z:r:^s o:' a 
'::a: ev:-h3ra;r ard tr: guv^:v.s icaatanis car. 

a: r:l:-ar':nt prcrsure^. w'lhin rlic :ndiv:d^Liai! 
:<:'ar:iOj^ zoi-.cs in the iieiit cxahaii^er. 

0::e raartior aan be cn-rec -"'Jt \v::h M^b 
50 a'ances m very ^:ure r.are urinT cataivst;; 
•Ah!ah are h.eh'y scnsrive :a ;:o:scn:na- where- 
a:.' a scrcni reaa'iar. cm rake place in par^ille! 

rr:-r;^L:-at;\-eiy :"pi]:a prQd::a:s and, fc: 
a:-:a:np!a, s'.jlphur-resiNtaiit catalyns 
55 In order to enable ta tJia mvenaam to b: 
-ore reaJde aiiid^r^t'.od., r<a/e:on:e \v:U now 
re rr. ad? to t h e a ao; ■ :t: pan vi r. a: dnw 1 , 
\\a::oh idu.rrrte d:a,::ra;n::n;i: :a!ly and bv 
-A as- o: oKirtiple two cJLb.idinu.]::^. rher-ot, 
-d in \vhi:h: — 

Fic, 1 diastratas an aprarutos for rarrvin^ 
=^a: fit a Jo ram :-;tanaoide jai:ver:-.:on rca:t:c:i 
: dtraat i^^a: e:vrhanua w.th an an iather:ra:c 

45 Fii:, 2 :liu5tra:<ai a vrrt.aa! ^~ta:i::: tbrt^ugii 
a reactor ^■■r carnane: out tn: aarran :nrn- 
oxide aonv^Tiion reaaticn i:a:nz .nd::aJt lira: 
e\a:ia:a;;c Vervveen t:ie cxc'ir.-nnia conver- 
-ac^n reartinn ana an erdo:;:::mio reaction. 

50 Reaemr^ nrw to Fic:, 1, L^.ere is str'A^n 
aprara*;is I -r canvert;nit an inriLLritiad :n:::a! 
^ras crntamina; aarbrn inan'/xide, liydrcgan 
and carban dioxide. The miaiai gas cm^js 
:'r..^ni a traa generator ;'no: shewn' and i.s 

55 tr^xed with the amount e: 5:eann required w 
e:Teat the aonver^ion reaati^en tne ani.unt 
'/ ?te:;m b?ing relatad t<i Tie ca:-b:\n ttaon- 
:^;^:de .onten: 0^ the aa^ . Tnc ntixtare rirv,o 
a* a tc:n7e-atrr<L' of I'^O' C. throurh a cm- 
d::t : ;ntc a h'.ar cxrhanaar 2 On itjavirg 
t::e boat exahanacr 2. it is fed at a lontrara- 
rara r: abau: rJv' C tdrough a aondu:: ? 



t. a rc^:*' : - :r "atirh :::: aataiv-: is aaacrtt- 
noaatea :: tar'_: iayot: 5, 6 and In tne 
j^atdn;: - tnerc :> pr;v:acd an mi^: 10 for (5 

;n:r: r .;.t-. a vf i:o;):a ^asaou; hydre- 
a-ber: :n tne inrii: ra^, 9 :a an 
::h-.: fa fa:.n.r avdraaarnons ieadtna 
V..: Loa-c b.twten tbe vatai\ot 
i-va:^ a:.d Sitaniar :niets car 7a 

b^ r: ..a:d .0 -:::r raint, -f :nc roa.tar, 
Fa^ o-.aa; r^.rtim rrvauat :i:w. out .■: 
t:.j r^.^rc a: a *L:nt :-aa:are (•: aba::: ra^i" 
C ana ::d tnr-^.ia: tbj boat exjaa:Ti:ar 2 
..na. a a ::aa:t ^ :'-r ^urther treatnten: aa:;> 75 
rrnana jera:'at:-:r o"^ Cs:r don-able hvdro- 
o::b:n: a::d rcrtv\al i;-: aarban d:oxiae bv 
.va:h:r ; votn a 1 ja:d aa::rben:. 

Tbj :n-an:a..n \^all now be fur:h^^r iiia- 
::at„j bv :aa f: ii win; Ev-:;,p:^s. SO 



tina abau: 2? Vcl/b 



A aj- .a::t^in:na abau: 2? Vcl/b CO, 
F> \b7.r H_ and^;. Vo./'-, CO. is to ba 

0. ':nvar"ed il a r^fic-ind ea:b,'n monaxide 

01. :::en: of abrat 5 ; , 'Yhc. g;L>,. niivod wiui 85 
\\v: r'jau;>.tc a:naunt v>f ^a.c^:Ta- on:ar^ tbe re- 
wa:^r ^: i^abb C. and is btataa :n the hrst 
aetaiyo layer ; to a iLOMporatttrc af abot:: 

3 5 lb (b. v,b:;r; apart tae ccnversion relation 
^:..n:mea:a3 in tbe foi.cwing hiver 6 at the 90 
da5 ircd Jpaed. Tao i:-oreiie in teiiiperataLre 
.r ana. nod by ir.trodaaing through the inlet 
v.' 4^b: g, af vaj-aur.-^ed gasoline, ;iaving a 
sulahur content rf Fa., par Xrrb of halted 

to be a.:nvjred before ihc hrst catalyst 95 
Fyar b Tbe cataly;! i^, far example, a 
o.balt-ntabbaanuni aatib-.t. It effear> a 
hvdror :;;:a::rg refinentant ot tha gaaalin^ and 
01 nvarbon ef tae :7bt;:b gaa by which at alto 
^ain":e ortte ti:a aci.rad .narea^c in temperature ]n:i 
■f the gao :> attained. 

In aa:^:ng :h-. .:glL abe ^e.ond catab>: 
acne l: wall :s th: abed ^t-ne, for which the 
>j:na oebait-molybdenam catiiivst or aa: 
.r.~n oaiaa-rbramiam vxida oataiyat may Ix^ 105 
uf-d, ti^a raaati.n tcmparature continues ta 
ri^a t- J^^> C. l^etwcar tha zones 6 and 

tbr 'anr'arature v^f tbe aaseou^ mixture i^ 
-edua<-d t'-' ebb" C, bv adntixing 10b p. nar 
Xnr , of gas of a gasoline fraction which 110 
nails OL:tw:-n ^b and 200' C. A gaa tern- 
pa ran: re c: 4fb:b C :s then pre dura d at the 
oatlat fra:- tna tnira cataly^^t layer. This 
incaca::f in t'Cittperatttre rt^ult^ from the 
p.::ti\e carv-r^irn i-eat and the rtegative 115 
beat ib ara--k:::a. 

After coaling tbe -as in tbe beat cx- 
changa: 2 aad serar:-t:ng b:^ condensable 
aampcunas and st:rplas stoajr in a fobow:ng 
aaCer, ta^ aa> b-s tac f.ll;w:ng .ctnpr^otions 120 
a- : : . re :o : a a t : r w a r :u n a; t o re rtt ca'C il ;e 
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D^rir;: ::^e aM\.r:j; o: L::e ea 



ExA^:?LI: 2. 

R^:c:r:::Li iic^a to Fig, 2. li:e:e is sv.nvn 
■d rejcic:, whi^'h is consrruaed as a tubidar 
i-L^at cvcr.ange:. The reactor 11 com^ii^cs 
tubes 12 wuich a T-:~:o::v.:r.^ caialy-: 14 
i^ a:ocn:ni:.darod, and a conversior; catalys: 
13 is ic:a;.:d iu the ^raos r>a:u'e;n the tubes 
12. Ga>:T:ne \apours are in:rodu:<Ld tiirough 
a condu:: 15, and the rc-fDinied product 
leaver: t;:e reactor through a conduit 16, The 
zns to be ccuvcrtcd enters tine react.-r at 17 
ar:d line ccnverted gas fiows out at IS. 

Th^ gas containing cari-ion mcnoxidc and 
steam which is to h? converted is introduced 
into the react:r at 17 a: a temperature of 350^ 
C. It heats up to 450^' C. by reaction on 
tine catalyst 13 and during its r3Eea;;c to the 
cutler from the reactor at IS the ?as i? cc-oied 
to 4^i^ii)' C. by the heat condu'cted off to the 
rc-forniing reactor, The gasoline v,ip:iurs 
enter the reactor at 15 at a temperature of 
C, and :n passing through the rc- 
! 0 rm in it cat3;v5v are fir:: heated to 430' C. 
and then cooied, bo that they leave the rc- 
forrninf: cata'vst a: 16 at a le-mp-erature of 
380" C. 

T::e gar;hne introduced has a research 
octane number cf 72 which incrca'>es to 90 
by the reforming. The gas introduced into 
tine ccnversicn catalyst has a carbon mon- 
c>\-ide conicni of 3S",', which is reduced by 
the conversion reaction to 4.2';i. 



\^'HAT \X7i CLAIA^ IS: — 

i . A methoc of ecnverting carK^r: nu n- 
oxide in a gas containing the sante tc^ earbcn 
dioxide anc hydrogen by reacti^tn w::h steam 
:n the pre^cn.e of a c^snversion cutai}>u 
wncrcm tl)e c\\U::erm.c eorrver^i-or rea:ti;n 

m^mtained a: sub: :an:;adv :h- desired tenv 
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wc-en 



4'>0 



C nv 



re:atu:e o: 
direct or indirect heat-exchange wi:n 
:\mui:ane:usiv cuurring cnd^uherm:c 
aeticn comprising fte cataiytic cracikmc ^ 
cyviisation of hvcr>c^rbcns, 

2 . A meth^^d a., ciamted In Ciaim 
wiierein a ca:aiy^t foT b%vh the ex^•themt 
and end-,'therm:c rca.titms i^ arranged in 
layers ana liquid hydr^varbi ns to cra.iKed 
are i^przycJi between the iaxers, 

3 A method as ciaimed in Claim 1 o: 
2, wherein th'^ catriyst is an irim oxide- 
chronaium oxide cataiv^t, and/or a suiphur- 
rcsistan: ca;aivst. such as a cebait-moi vb- 
cmiu.m. caraivst, and is a cataiysr for t>r:h 
the ex. thermic anc tbe cndoLhemtic re- 
actions. 

4',, A methtvd ciaimed in any preceding 
Ciiiairtt. wherein hvdiog^m.atable hydrocarS:"ins 
:ire added to an initial gas containing carbon 
monoxide, steam and hydrogen, and wherein 
the resulting mixture is brought to the re- 
quired temperature for the convx^rsion re- 
aaion by hydrogenating said hvdrocaftxins. 

5 : A m.eth^d of <:i^nvcnlr.$ a gas con- 
taining carbon mionoxide and steam at 
elevate J remperatiare subiuantially as here- 
inbefore described with reference to Fig. 1 
of the accompanying drawings and the fore- 
going Example 1. vr Fig, 2 cf tine acci^m.- 
panying drawings and the foregoing Hxantple 
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